Abstract-Poly(m aminophenol) was synthesized chemically from m aminophenol in aqueous hydrochloric acid using ammonium persulfate as an oxidizing agent. To get processable poly(m aminophenol) the poly merization condition was optimized by varying HCl concentration and temperature. The synthesized poly mers at lower HCl concentration were insoluble in organic solvents, but synthesized polymers at higher acid concentration were found to be soluble in aqueous sodium hydroxide, dimethyl formamide, dimethyl sulfox ide. The polymers were characterized by ultraviolet visible, proton magnetic resonance and Fourier transform infrared spectroscopy. X ray diffraction analysis and elemental analysis of the synthesized polymers were also performed. DC electrical conductivity of the acid doped polymers was measured by Four probe method. The spectral evidences clearly indicated that the ladder structure was formed in lower aqueous HCl concentration while open ring keto derivative of polyaniline was formed at higher HCl concentration. The polymer with open ring structure was better processabe and higher conductive in doped state than that of the other one. Dif ference of their properties like solubility, conductivity of the polymers synthesized at different condition was due to their structural difference.
INTRODUCTION
Polyaniline (PANI) and its derivatives are impor tant [1] [2] [3] as conducting polymer due to easy synthe sizability, environmental stability and wide applicabil ity. Still processability of the PANI is a challenge for the material chemist. For that reason the polymers of aniline derivatives, which show better processability are preferred over the PANI itself. The common aniline derivatives, which are studied are ortho and meta substituted compounds with -OCH 3 [4] , -CH 3 [4, 5] , -SO 3 H [6, 7] , -Cl, -F, -I [8], -CH 2 CH 3 groups [4, 5] etc. Most of the PANI derivatives have less conductivity than that of PANI itself due to repul sion factor [4] [5] [6] [7] [8] , although solution processability of those PANI derivatives are better. The polymers syn thesized chemically or electrochemically from ortho or meta -NH 2 [9] [10] [11] [12] and -OH [12] [13] [14] [15] [16] [17] [18] [19] [20] substituted anilines result ladder structure due to the oxidative coupling of both the substituents. Those polymers also show very poor conductivity (in 10 -7 S/cm order). Only few reports are available for the chemical poly merization of m aminophenol in acid medium [14, 18] . This is because polymer synthesized from m ami nophenol [14] [15] [16] [17] [18] [19] [20] shows poor conductivity and poly merization yield. However, m aminophenol would be the better choice for polymerization over the ortho Sayyah et al. [18] . Rivas et al. [14] reported the polymerization of m aminophenol in presence of 1 M hydrochloric acid (HCl) by cupric chloride and ammonium persulfate using 1/1 monomer/oxidant (mol/mol) but they did not optimize the concentrations of oxidant and acid. Another point is that, those previous findings were controversial with respect to the structure of the final polymer as one group reported ladder structure [14] while the other group reported PANI structure with free hydroxyl groups [17, 18] . Like the literatures, the patents published [21-27] on polyaniline derivatives, especially poly(m aminophenol) were also very less. In those patents, synthesis of polyaniline derivative by copolymerization between long chain ether and aniline [24] or synthesis of nanofibre of polyaninile and wide range of substituted derivatives have been reported [21, 25] . The reports were also available on the successful preparation of composites between polyaniline and its derivatives with the other non con reported the synthesis of wide range of substituted polyaniline derivatives including polyaminophenol through poly(aniline boronic acid) precursor.
After an extensive literature survey it was appeared that polyaminophenols were not a well established polymer and there were controversies on polymeriza tion mechanism, final structure and characteristics of the polymers. The reason might be due to very poor processability and conductivity of the polymer. How ever, we have already reported [28] the optimized con dition for the poly(m aminophenol) (PmAP) synthe sis in HCl medium using ammonium persulfate oxi dant. In that study we have confirmed the ladder structure of the polymer [28] having no solution pro cessability and very poor DC conductivity. We have also successfully synthesized the processable PmAP from initial sodium hydroxide medium [29] with improved conductivity. Still there was enough scope to improve the processability and conductivity of the polyaminophenols and to investigate the structure, characterizations or polymerization mechanism. Here we want to concentrate on the change in structure and properties like solution processability, conductivity of the synthesized polymers on the change of reaction conditions. The structures and properties relation of the synthesized polymers have been explained on the basis of the proposed polymerization mechanism.
EXPERIMENTAL

Materials
The crystalline synthesis grade m aminophenol was used as received from Loba Chemicals, India. The analytical reagent (AR) grade ammonium persulfate (Merck, India), hydrochloric acid (S. D. Fine Chem., India) dimethyl sulfoxide (DMSO) (Merck, India), ammonia (Merck, India) and acetonitrile (Merck, India), were used without further purification. Deion ized (D.I.) water was used for all purposes.
Synthesis of the Polymers
PmAP was synthesized by oxidative polymeriza tion of m aminophenol (mAP) in aqueous HCl medium using APS as oxidant by varying HCl concen tration and temperature.
First PmAP was synthesized under varying HCl concentrations keeping the mAP : APS (mol/mol) ratio 1.0/1.5 at room temperature (30°C). The varying concentration of 50 mL HCl (viz. 0.50, 0.75, 1.00, 1.25, 1.50, 1.75 M) (Table 1) were taken with 3.27 g of monomer (mAP) for synthesis of the polymer. Then oxidant APS (10.26 g, 0.045 mol) was dissolved sepa rately in minimum volume of water (about 25 mL) at room temperature. This APS water solution was added drop wise from a dropping funnel with 45 min. The change of reaction temperature was measured from the thermometer during the polymerization. The tem peratures for all the reaction conditions were decreased initially and then it was increased. After coming back to the initial reaction temperature the mixture was stirred constantly for 10-12 h maintain ing that initial temperature. The solid polymer precip itate was filtered and it was washed with 4 M HCl for 2-3 times to remove the last traces of unreacted monomers and oligomers followed by washing with deionized water for several times till the filtrate became colorless from light brown color. Finally the deep brown colored polymers of different batches were dried at 70-80°C in an oven for about 10 h.
Next PmAP was synthesized by varying the tem perature of the polymerization medium keeping 1.75 M acid concentrations and monomer/oxidant ratio 1.0/1.5 (mol/mol) as constant ( Table 2 ). The aqueous solution of APS was added drop wise to the monomer solution, which was heated to different ini tial temperatures, viz. 70, 80, 90°C on an oil bath. Solution of mAP (3.27 g, 0.03 mole) was made in 50 mL aqueous HCl (1.75 M) in a two necked round bottomed flask (RB), in which centigrade thermome ter was inserted through one neck to measure the reac tion medium temperature. The reaction procedure as well as the work up procedure was exactly followed same as it was described in the previous paragraph. 
